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Digital Radar Signal Processing is used for parameters extraction in most radar 
system such as Phased Array Radar, Broadband/Ultra Wideband Radar, Synthetic 
Aperture and Inverse Synthetic Aperture Radar. Compressive Sensing (CS) Theory 
with its advantage of sampling signal at a lower sampling frequency in comparison 
with the Nyquist theory, is getting the favor of signal processing field since put 
forward. In this paper, CS is applied in radar signal processing to solve some 
problems in Radar Signal Processing. The main contents are as follows: 
(1) Usually Long Range Radar (LRR) and Phased Array Radar for multi-targets 
tracking are working at low Pulse Repetition Frequency (PRF). The data rate is too 
low to inquire unambiguous Doppler frequency. A novel method for Doppler 
ambiguity problem based on CS is proposed in this paper. Sparse pulses are randomly 
extracted from traditional fixed PRF, then a random perturbation item is added to the 
transmitting time of each selected pulses. With the transmitting time, a sensing matrix 
can be built and the whole target echo could be recovered via CS recovery algorithms. 
Then the unambiguous Doppler frequency will be estimated. As the random sparse 
pulse transmission time is not complete random, the effect of targets’ number and the 
unambiguous distance should be considered. Simulations showed that the proposed 
method can not only solve LRR’s ambiguous problem, but also save the Phased Array 
Radar’s time resource. 
(2) In broadband radar, high speed Analog to Digital converter is required, resulting 
in huge radar data. The application of CS in Inverse Synthetic Aperture Radar is 
investigated in this paper. Sparse pulses in azimuth direction and compressive 
sampling in range direction are combined to acquire targets information, and then the 
CS reconstruction algorithm is performed both in cross-range and rang directions to 















radar time resource is saved, and the signal sampling rate and the cost of storage are 
reduced. In addition, signal prediction processing can be operated to acquire 
super-resolution radar image. 
(3) Working with low PRF also brings greater difficulties to the measurement of 
micro-Doppler in LRR. A novel micro-Doppler extraction method based on CS is 
proposed at the end of this paper. We just need to modify the time resource schedule 
of radar slightly and transmit random sparse probing pulses, then the micro-Doppler 
spectrum can be recovered via CS recovery algorithms. Experiment results show that 
it is feasible to apply the CS to micro-Doppler features extraction. 
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